Introduction
In the past few decades, systematic work on microbial metabolites has led to the isolation of thousands of natural products, most of them were found to have antibiotic and antitumor properties. This clearly indicates that the microorganisms are indeed a rich source of chemically unique and biologically potent substances [1, 2] . In continuation of our work on natural substances of terrestrial and marine origins [3, 4] , we examined the chemistry of Aspergillus terreus, isolated from marine sediments collected from the Mubarak village beach, near Karachi city, which led to the isolation of a new bioactive metabolite 1 along with three known isocoumarin derivatives, (-)-(3R)-6-methoxymellein (2), (-)-(3R)-6,7-dimethoxymellein (Kigelin) (3) and (3R, 4R)-6,7-dimethoxy-4-hydroxymellein (4). Metabolite 2 was initially isolated from carrots [5] which had developed bitter taste during storage, subsequently this was isolated from different fungal cultures [6, 7] . Metabolite 3 and 4 were earlier isolated from Kigelia pinnata [8] and Aspergillus terreus [9] , respectively. However metabolites 2 and 3 have been isolated for the first time from this species of Aspergillus. Metabolite 1 has exhibited good level of antioxidant activity in DPPH radical scavenging and xanthine oxidase inhibitory assays.
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Results and Discussion
The ethyl acetate extract of Aspergillus terreus was subjected to repeated column chromatography and preparative thin layer chromatography on silica gel to afford a new isocoumarin 1 and known isocoumarin derivatives 2 -4. The isocoumarins isolated can be regarded as closely related derivatives of 6-hydroxymellein differing only in the substitution pattern and showing characteristic similarities in the IR, UV and NMR spectra [12] . The 1 H NMR spectrum of compound 1 was very similar to the 6-hydroxymellein with additional aromatic proton signals at δ 6.52 (d, J meta = 2.6 Hz), 6.42 (dd, J ortho = 8.5 Hz, J meta = 2.8 Hz) and 6.55 (br d, J ortho = 8.5 Hz) which were assigned to H-3', H-5' and H-6', respectively, indicating the presence of a tri-substituted benzene ring as a substituent. An additional 3H singlet at δ 2.11 was assigned to C-2' methyl. The presence of two phenolic OH were inferred from the appearance of downfield signals in 1 H NMR spectrum (pyridine-d 5 ) at δ 10.15 (C-4'), while the chelated phenolic hydroxyl proton appeared at δ 11.5 (C-8 .0317), due to ring contraction via loss of a CO 2 unit from the base peak [13] .
Using the 13 C NMR chemical shift values of 6-hydroxymellein as a reference [12] , it was deduced that the compound 1 has an additional aromatic ring ether linked with the mellein at C-6. In the HMQC spectrum the protons which resonated at δ 6.52 (H-3'), 6.42 (H-5'), 6.55 (H-6'), 6.18 (H-5/H-7), 2.84 and 2.76 (2H-4), 4.61 (H-3), 1.41 (Me-3) and 2.11 (Me-2') were found to be coupled with the carbon atoms resonated at δ 118.4 (C-3'), 113.9 (C-5'), 116.4 (C-6'), 107.8 (C-5), 102.2 (C-7), 35.5 (C-4), 77.2 (C-3), 20.8 (Me-3) and 16.4 (Me-2'), respectively. The COSY-45
• spectrum of compound 1 exhibited interactions between H-3'/H-5', CH 3 -2' and H-5'/H-3', H-6' further supported the presence at a CH 3 at C-2'. Furthermore it showed the presence of a spin system comprising on three sets of protons H-4, H-3 and 3-CH 3 . Similarly C-4 protons showed homoallylic coupling with H-5 (δ 6.18). In the HMBC spectrum of 1, long-range couplings of H-3' with C-4' (δ 151.0), C-1' (δ 140.3) and CH 3 -2' (δ 16.4) were observed. Similarly Me-2' (δ 2.11) showed couplings with C-3' (δ 118.4) and C-1', suggesting that the C-2' methyl and C-4' phenolic substituents were present on aromatic ring B.
Homo-decoupling of C-9 methyl signal resulted in the simplification of C-3 methine proton splitting pattern (dd, J 3a,4a = 11.1 Hz, J 3a,4e = 3.1 Hz) which was found to be coupled with C-4-H a (δ 2.76, J 4a,e = 16.2 Hz, J 4a,3a = 10.7 Hz) and C-4-H e (δ 2.84, J 4e,a = 16.3 Hz, J 4e,3a = 3. 3 Hz) . Similarly the sign of optical rotation of metabolite 1 was also found to be same as reported for (-)-3R-mellein [14] . The structure of compound 1 was concluded to be 6-(4'-hydroxy-2'-methyl phenoxy)-(-)-(3R)-mellein (1) . In addition to the new metabolite 1, the structures of known metabolites 2 -4 were identified through comparison of their spectroscopic data with the literature values [6 -9] .
The ethyl acetate extract of Aspergillus terreus showed good antifungal activity, while compounds 1, 3 and 4 showed significant activity against human pathogenic fungi (dermatophytes), Microsporum canis and Trichophyton longifusus (Table 1) . In addition to antifungal activity, metabolite 1 showed radical scavenging potential against DPPH radicals with IC 50 value of 159 µM. The same compound also inhibited xanthine oxidase (XO) with IC 50 value of 243 µM was found to be a better inhibitor of XO than 3-t-butyl-4-hydroxyanisole (BHA) and propyl gallate (PG) (Table 2).
Experimental Section

General
The melting points were measured on a Buchi 535 melting point apparatus. Optical rotations were measured in MeOH on a Jasco DIP-360 digital polarimeter. IR spectra were 
Collection and identification
The Aspergillus terrus was separated using serial dilution methods from marine sediment collected from the Mubarak village beach, near Karachi city during mid April 2001, and identified by Dr. Saleem Shahzad (Mycologist), Department of Botany, University of Karachi. A subculture has been deposited at the Mycological Collection of Botany Department, University of Karachi and was assigned the accession number BDKU 1164.
Culturing of Aspergillus terrus
The growth medium for Aspergillus terrus (BDKU 1164) was prepared by mixing 2 kg of glucose and fresh potato extract (2 l) in 38 l distilled water. The fresh potato extract was prepared by cutting 2 kg potatoes into small cubes and boiled with 2 l of distilled water, for 30 min. The medium thus obtained was distributed among 50 flasks of 1 l capacity (800 ml in each) and autoclaved at 121 • C for 30 min. Sample of five days fresh mycelium of the fungus grown on potato dextrose agar (PDA) medium with 1.5% in a petri dish at 28 • C were inoculated into 1 l flask containing medium (800 ml), for 2 days to get seed broth which was inoculated aseptically into a 49 media flasks and placed on shaker at 200 rpm (29 • C) for 30 days.
Extraction and purification
The culture media and mycelium were separated by filtration. The mycelium was washed with EtOAc (6 l) and the filtrate was extracted with EtOAc (3 × 10 l). The combined organic extract was dried over anhydrous Na 2 SO 4 , evaporated under reduced pressure to afford a brown oily gummy residue (16.7 gm). The EtOAc extract was subjected to column chromatography (CC) on silica gel (70 -230-mesh size) to yield a new isocoumarin derivative 1, along with three known compounds 2 -4. The column was initially eluted with gradient polarities of n-hexane and EtOAc, which afforded three fractions (F-1 to F-3) . F-1 (20% EtOAc: hexane, 2.1 g), when subjected to column chromatography, afforded compound 2 (15.4 mg) (12% EtOAc: hexane). Fraction F-2 (40% EtOAc: hexane, 1.32 g) after column chromatography afforded compounds 3 (100.2 mg) (22% EtOAc: hexane) and 1 (19.3 mg) (31% EtOAc: hexane). Fraction F-3 (60% EtOAc: hexane, 4.2 g) on column chromatography afforded compound 4 (17.5 mg) (57% EtOAc: hexane).
Biological Activity
DPPH radical scavenging assay
Different concentrations ranging from 1,000 to 10 µM of compounds in DMSO were allowed to react with DPPH radicals at 37 • C for 30 min, while the concentration of DPPH was 300 µM in EtOH. The ratio of sample solution, to DPPH was 5:95. The reaction was carried out in 96-well microtitre plate reader (Spectramax 340, Molecular Devices, USA). Finally the absorbance was measured at 515 nm and percent radical scavenging activity of samples was determined with comparison of DMSO treating control group. The IC 50 values were calculated by using the EZ-Fit Enzyme Kinetics program (Perrella Scientific Inc., Amherst, U.S.A.). 3-t-Butyl-4-hydroxyanisole (BHA) and propyl gallate (PG) were used as positive control [15, 16] .
Xanthine oxidase inhibition activity
The xanthine oxidase (XO) inhibition activity was assayed in phosphate buffer (0.1 M, pH 7.5) 250 µl, XO (0.003 unit/well) 20 µl and test sample in 10 µl DMSO was diluted to the desired range of concentrations, were mixed in 96-well microplate and preincubated for 10 min. at r. t. The reaction was initiated by adding 20 µl of 0.1 mM of xanthine as substrate. The uric acid formation was measured spectrophotometrically at 295 nm by using microtiter plate reader.
Antifungal activity
Ethyl acetate extract of Aspergillus terreus culture and pure compounds 1, 3 and 4 were tested for antifungal activity against six pathogenic fungi, including three human pathogens (Trichophyton longifusus, Microsporum canis and Candida albicans), a plant pathogen (Fusarium solani) and two animal pathogens (Candida glabrata and Aspergillus flavus) by agar tube dilution methods [17, 18] . Amphotericin B and miconazole were used as standard drugs. Stock solutions of crude sample (24 mg) and pure compounds (12 mg) were prepared in sterile DMSO (1 ml). Test compounds (66.6 µl) were added from the stock soln. to non-solidified Sabouraud agar media (50). The final concentrations of crude and pure compounds were 400 µg/ml and 200 µg/ml, respectively. Tubes were allowed to solidify at room temperature in slanting position and inoculated with 4 mm diameter of inocula derived from seven-days-old fungal cultures. For nonmycelial fungi, an agar surface streak was employed. These tubes were incubated at 27 -29 • C for 7 -10 days, while for mycelial fungi tubes were incubated for 3 days and the growth in the compoundcontaining media was measured by the linear growth (mm) and growth inhibition were calculated with reference to the respective control. 
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